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122.  COORDINATION 


Underwater  physioloev  L  N 


(.KEYWORDS  (U;  High  ambient  pressures;,  animal;  human  exposures*  various 
breathing  media:  gas  elimination 


(U)  OBJECTIVE:  To  investigate  physiological  processes  adaptive  to 
various  breathing  media  in  high  pressure  environments  to  provide 
biomedical  support  of  deep  diving  operations, 

<U)  APPROACH;  Studies  of  long-range  physiological  responses  during 
prolonged  exposure  to  high  pressure  environment  using  available 
telemetry  equipment. 


(U)  PROGRESS :  During  12  days  of  exposure  at  7  atm  (200  feet)  in  90% 
helium  a  temporary  5-day  decrease  in  vital  capacity  was  observed  while 
maximum  breathing  capacity  decreased  38%  on  the  first  day  of  compres¬ 
sion  without  significant  alterations  dur.ing  the  subsequent  exposure 
period.  Under  the  same  conditions,  a  5-day  stress  response  was  found 
as  indicated  in  increased  blood  corticosteroid  levels.  Moreover,  all 
subjects  exhibited  an  increase  in  alveolar  GO2  tensions,  pulmonary 
and  urinary  GOo  excretion  during  the  12-day  exposure  to  high  pressure 
enviroranent . 
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2«  Schaefer,  K,  E,  Metabolic  effects  during  prolonged  ex¬ 
posure  to  high  pressure  environment.  Abstract. 
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21.  KEYWORDS  Submatlner  Selection  (Medical  and  Paychologlcal) ;  Coofiuter  technology 
(Honeywell  8001 :  Statlatlc 


(U)  TECHNICAL  OMECTlVBt  Development  and  validation  of  the  moat  efficacious  omthoda 
of  selecting  and/or  screening  of  officer  and  enlisted  candidates  for  the  submarine 
service  and  for  duty,  as  divers.  Escape  Tank  Instructors  and  Sea  Lab  subjects.  The 
emphasis  Is  upon  the  identification  of  those  characteristics  associated  with  career 
submariners  and  divers.  Ah  additional  objective  la  the  development  of  mathematical 
models  as  well  as  con^uter  strategies  applicable  to  these  kind  of  data. 

“(0)  APPROACH!  Using  several  multivariate  approaches  inplementable  by  existing 
computer  programs,  aptitude,  biographic,  demographic,  personality  and  psychiatric 
measures  are  Integrated  in  order  to  disclose  the  most  effective  method  of  identifying 
the  marginally  adjusted  candidates  for  the  submarine  service.  Similar  approaches  are 
Implemented  to  Identify  and  weight  those  biomedical  and  psychological  factors  charac¬ 
terizing  the  effective  diver  and  aquanaut.  Computer  programs  applicable  to  these 
iDultivariate  models  are  developed  as  needed. 

(U)  PROCaiESS !  Thirty  publications  (from  MF022.03.03-9021  and  ...-9022)  now  in  the 
^professional  literature  provide  the  background  for  this  Work  Unit  (start  date 
October  1967} .  Progress  during  this  reporting  period  la  along  four  lines :  (1)  a 

"custom-tailored"  blographldal  Inventory  has  been  partially  validated  for  enlisted 
submariners;  (2)  the  data  collection  phases  for  three  criterion -related  studies  hove 
been  conflated,  one  associated  with  enlisted  qualification,  one  involving  officer 
retention  and  the  other  pertaining  to  officer  leadership;  (3)  a  search  of  the  litera¬ 
ture  pertaining  to  various  aspects  of  the  diver  and  aquanaut  programs  nears  50% 
cos^letlon;  and  (4)  a  Navy-wide  Workshop  on  personnel  Selection  was  conducted.  The 
proceedings  of  this  meeting  are  being  prepared  for  publication. 
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122.  COORDINATION 
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Pefrfornance  Standards  _ 


23.  KEYWORDS  (H)  PrOficieocy  neasures:  weapon  system  efrectiveness; 

technology;  Performance  standards _ ^ _ _ 

”  (U)  <»JBCT1VB!  To  Increase  the  efficiency  of  the  weapon  system  complex  of  SSK 
submeraibles.  The  objective  of  the  present  investigation  is  to  (i)  develop  and 
evaluate  techniques  for  measurement  of  crew  performance  in  ASW  operations;  (2)  coltect 
normative  data  for  assessment  of  crew  readiness  for  ASW  operations;  (3)  identify  major 
sources  of  crew  variability  in  attack  center  operation  related  to  organization, 
training,  and  equipment  design;  and  (4)  recommend  evaluated  changes  in  organization, 
‘draining,  and  equipment  design. 

25.  (U)  APPRQkCHt  The  project  will  be  conducted  in  the  following  ^Mses  (l>  Evaluation 
of  existing  systems  through  simulation  and  on-board  study  with  reference  to — conmuni- 
cation  links,  naMre  of  information  inputs  and  outputs,  information  processing 
requirements,  sources  of  error  in  information  processing  and  transmission,  and 
establishment  of  criteria  of  effective  performance;  (2)  Continuation  of  the  preceding 
with  emphasis  on — group  processes,  decision  making,  risk  taking,  and  personnel  related 
variables;  (3)  Model  building  and  laboratory  evaluation  of  hypotheses  developed 
through  simulation;  (4)  Simulation  to  test  new  techniques,  additional  laboratory 

^studies  to  be  conducted  simultaneously,  as  required;  and  (S)  Pinal  validation  data 
collected  at  sea  during  ASW  exercises,  and  development  of  specific  recommendations  fo 
reduction  of  trsining  requirements  through  task  reorganization  and  improvement  of 
training. 

26.  (tr)  PROGRESS t  The  major  portion  of  data  collection  in  Phase  I  has  been  completed. 
An  interim  report  summarizing  findings  to  date  and  outlining  steps  required  to 
complete  this  work  unit  is  in  preparation. 


31.  MISSION  OBJECTIVE 

GOR  43 


.  REOUESTINO  AOCNCY 


34.  SPECIAL  EQUIPMENT 

N/A 


29.  OSO  CODE 

90.  BUDGET  CODE 

1  AR 

1 

32.  PARTICIPATION 

1  DN  CHO  $69,716 

DD  l^iovssl  498  "«1LACSi  EDITION  OF  1  AUO  6,  WHICH  MAY  BE  U3EO.  I  to  U  lOmllcOt  to  NASA  Fotm  IW) 


5 


Addendum  to  Work  Unit  MP022.01.03  -  9006 
1/67  -  12/67  Publications 

Rysck,  B.  and  Koeller,  G.  Bxperlmental  Design  for  Collectisn 
Data  on  the  MK113)  Mod  5  Fire  Control  System  and  Summary 
Program  (H).  OONP  (Working  paper,  VSM  program) 


«f  Baseline 
of  Research 


6 


RSSEARCH  AND  TECHNOLOGY  RESUME 


i<M.  cunncNT  NUMaen/cooe 


622120UI  MI>(»2.01.03  -  9007 


106.  PKIOR  NUMaCR/CODe 


62212012  MPQ22.03.03  -  9014 


<V.)  Te««  IntertctioB  in  Hin-MMchine  Systens 


n.  JCIENTIPIC  OR  TECH.  AREA  013400  Psychology 

009400  MA  relMtions:  007500  RFB 


10.  PROCURE.  METHOD  IT.  CONTRACT/ORANT  .  ,, 

C«  In**liou*e  A.  KUMBEHt  MA 


19.  COy'T  LAB/INSTAtbATION/ACTIVITY  T  [ 

MAHE!  '  >- - L. 

AbPAEu.  HayrI  Stibmrine  Medical  Center 
.MvSubSaaeo  Groton «  Coim.  06340 


1«.  GRIT.  COMPL.  DATE 


PUNOS  (In  (fiounntfO 


50 


50 


90,  PERPORMINO  ORSANIZATION 
»*»**■  _ _ _  _ _ 


Hunan  Factora  Branch 
‘’Submarine  Medical  Reaearch  Laboratory 


IN.OIV.  r  OOPPNBR  Gerald  J.,  GAFTe  MO*  USN 
^•*•'203-449-3261  AOTOVDN  746-3261 


'^IS^'i^P^lf^Moeller,  Dr.  George 

AStOCIATEs  n.  t 


Ryack,  Dr.  Bernard  L* 


22.  COORDINATION 


Team  interaction:  organisation  and  aaaignnent  of  tasks;  training  technique; 
group  interaction  nodels 


”-(U)  OBJHCTIVBt  TM  provide  data  to  guide  organization  and  assignnent  of  tas 
to  aid  the  developnent  of  training  technqiues  for  men  assigned  to  such  tasks.  Research 
attempts  to  provide  inf  ornatiM  on  the  way  small  groups  function,  and  on  the  variables 
which  control  individual  performance  as  members  of  a  task  group. 

^  Stodles  are  conducted  of  individual  and  group  performance  in  a  variety 

of  tasks.  Comparison  of  performance  of  individuals  and  groups  directly  and  via  models 
of  group  interaction  are  used  to  elucidate  the  factors  affecting  groups  of  perfomancs 


”(U)  PROGRBSSi  fo  update  available  bibliographies,  a  survey  of  the  recent  literature 
(1959  to  present)  on  group  and  individual  perfomance  was  undertaken.  Processing  of 
data  on  hand  is  in  progress.  A  new  procedure  for  recording  and  classifying  observa¬ 
tions  of  interpersonal  connunications  in  a  simulated  operational  system  was  developed. 
Bvaluation  of  this  procedure  is  in  progress. 
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122.  COORDINATION 


(U)  Criterion  development ;  Mathematical  models*  Manniaehine  systems;  Psychopatholo 


”'(10  technical  OBJECTIVE  I  To  identify  and  evaluate  the  major  factors  affecting  the 
proficiency  and  adjustment  of  the  submariner  as  an  Integral  part  of  the  submarine 
vie%ied  as  a  conqilex  weapons  system.  An  additional  goal  is  to  ^caxolne  different 
techniques  of  proficiency  and  adjustment  criterion  development  by  use  of  mathematical 
modeling  and  simulation  approaches. 

^(U)  APPROACH*  The  program  of  this  unit  is  to  study  submariner  and  diver  proficiency* 
used  broadly  to  include  individual  and  team  performance  as  well  as  assessment  of  the 
men’s  psychiatric  status  as  indicated.  Where  applicable*  systems  analytical 
techniques  are  used  to  investigate  the  performance  effectiveness  of  the  man  inter¬ 
acting  with  the  complex  machine,  in  some  instances*  descriptive  and/or  formal 
mathematical  models  are  constructed.  A  variety  of  psychometric  and  clinical 
psychiatric  techniques  are  used  to  delineate  the  etiological  factors  for  psychopath¬ 
ology  occurring  under  submerged  conditions. 

„  (U)  BLOGRESS;  Seven  publications  (from  MF022.03.03-9024)  provide  the  background 
for  this  Work  unit  (start  date  Oct  1967) ,  During  this  reporting  period*  the  focus 
has  been  in  three*  somewhat  overlapping*  directions:  (1)  a  search  for  the  major 
factors  accounting  for  individual  differences  in  the  quality  of  a  submariner's 
adjustment  (both  officers  and  enlisted  men)  to  submerged  conditions;  (2)  an  examina¬ 
tion  of  the  background  and  personality  differences  of  Submarine  Msdlcal  Officers  as 
compared  to  a  matched  group  of  non-submarine  Medical  Officers;  and  (3)  the  develop¬ 
ment  of  Biathematical  models ^relating  criteria  of  weapons  systems  functions  to  crew 
performance  within  the  same  system. 
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laagsbrun,  S.  C.  In  Search  of  an  Identity.  Archlvea  of  Psychiatry. 
March  16,  1967,  286-289. 


Satloff,  A.  Psychiatry  and  the  Nuclear  Submarine.  Amer.  Paychlat. 
Oct.  1967, 


10 


research  and  technology  resume 


10«.  CURRENT  number/code 

106.  PRIOn  NUMBBR/CODE 

62212012 

MF  022.01.04-9003 

N/A 

11.  TITLES 

(U)  Physiolog 

ical  Psychology  of  S 

pedal  Senses  Under  Environmental  Stress 

007900  Industrial  Medicine 


17.  CONTRACT/GR 

b.  NUMeem  ^ 

«.  T  Yt*C% 


19.  GOV'T  LAB/INSTALLATION/ACTIVITV 
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I2Z.  COORDINATION 


NAMg:  fjayaj  Submarine  Medical  Center 
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Groton,  Connecticut  06340 

RESP.  tNoiv.;  DUFFNER,  G.  J, ,  CAPT  MC  USN 
TEL:  203  449-3261  Autovon  746-3261 


21.  TECHNOLOGY  UTI|,,|ZAriON 

Industrial  Medicine 


2a,KEYwoRD$  (u)  Visual  orientation  and  distortion,  proprioception  and  vestibular  sensi¬ 
tivity  auditory  sensitivity,  acoustic  trauma,  underwater  hearing. _ _ 


“(U)  OBJECTIVE:  The  purpose  of  this  work  is  to  examine  significant  changes  in  the 
Special  Senses  (Visual,  auditory,  kinesthetic  and  vestibular  sensitivity)  observed 
under  conditions  of  acute  environmental  stresses  (deep  diving  physiological  stresses) 
and  to  develop  stress-sensitive  tests  for  predicting  performance  in  undersea  tasks. 
Numerous  studies  have  demonstrated  that  exposures  to  physiological  stresses  similar 

^to  those  expected  to  be  encountered  in  underwater  environments  produce  marked  alter¬ 
ations  in  the  functioning  of  the  special  senses  and  must  therefore  be  studied  in  ordei 
to  maximize  both  the  safety  and  performance  of  men  working  in  the  sea. 

25.  (U)  APPROACH:  Physiological  change  associated  with  unusual  environments  as  the 
atmosphere  breathed,  pressure,  cold,  fatigue,  etc.,  will  be  measured  by:  1)  physiolo¬ 
gical  measures  of  the  eye  such  as  retinal  photographs  and  intraocular  pressure,  2) 
sensitive  changes  in  auditory  sensitivity.  Significant  changes  occurring  under  any 
environmental  stress  will  be  measured  in  submarines,  pressure  chambers  and  underwater 
with  an  eye  to  determining  which  sensory  tests  can  be  used  as  reliable  indicators  of 

“physiological  stress  and  as  a  warning  of  more  serious  disability  to  come. 

26.  (U)  PROGRESS:  A  visual  test  battery  has  been  selected  and  calibrated  for  use  in 
the  pressure  chamber  and  for  assessing  the  effects  of  C02  on  visual  performance.  Data 
has  been  obtained  on  the  effects  of  AN/S(iS-26  sonar  transmissions  on  free  swimming 
divers.  Appropriate  safety  standards  have  been  proposed  to  COMNAVSHIPSYSCOM.  Under¬ 
water  threshold  data  have  been  obtained.  Two  reports  on  "Underwater  Hearing  in  Man" 
are  in  preparation. 
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104.  CURRENT  NUMBER/CODE 

62212012  MF  022.01.04-9004 


11.  TITLE: 

(U)  Optimization  of  Special  Senses  in  Submarine  and  Diving  Operations 


14.  CRIT.  COMPL.  OAT* 


10b.  PRIOR  RUMICR/COOE 

N/A 


8.  RELEASE  LIMITATION 

9.  LEVEL  OF  RESUME 

GA 

A.  Work  Unit 

ia.  RESOURCES  eST. 
PRIOR  FT 
CURRENT  WY 


ao.  PERFORMING  OROANIZATION 
NAMEl  ^  «  •  #. 

AooRE...  Special  Sens 


Special  Senses  Branch 
Submarine  Medical  Research  Lab. 


IlNVIlTlOATORt 

Kinney,  Dr.  JoAnn  S. 
tel:203  449-3867  Auto  746-3867^p 


J7.  CONTRACT/ORANT  .. 

b.  NUMIERi  N/A 

e.  TYPE:  d.  AMOUNTt 


eoV*T  LAB/INSTALLATION/ ACTIVITY 
NAME:  I  —  ■  I 

ADDRESS:  Naval  Submarine  Medical  Center 
Naval  Submarine  Base  New  London 
Groton,  Connecticut  06340 

REM-.IRDIV.:  DUFFNER,  G.  J.,  CAPT  MC  USN 
tel:  203  449-3261  Autovon  746-3261 


*1.  TECHNOUOOY  UTIUIZATION 

Human  Factors  Engineering 


2 S.  KEYWORDS 

(U)  Audition,  vision,  monitoring,  vigilance,  detection,  safety,  selection. 


*^(U)  OBJECTIVE;  To  ensure  (1)  that  various  sensory  abilities  required  in-  the  opera¬ 
tion  of  a  submarine  or  in  diving  are  fully  utilized  for  optimum  human  performance, 

(2)  that  technital  means  of  presenting  information  are  consistent  with  physiological 
limitations  and  capabilities  of  the  hOman  sensor,  and  (3)  that  the  environmental 
limits  conducive  to  safety  for  the,  senses  are  set  and  not  exceeded. 

...  •  ■ ,  Jc  ■  i  ' 

“(LI)  APPROACH;  ’  Existing  conditions  aboard  submarines  are  surveyed  and  evaluated  with 
respect  to  human  perceptual  capacity.  Behavior  is  measured  in  monitoring  situations; 
reasons  for  dq^ect ion  failures  and  performance  decrements  are  sought  in  order  to  pro¬ 
vide  remedies  or  training  procedures  to  eliminate  human  error.  Safety  standards  are 
assessed  and  recommendations  for  improvement  made.  Selection  standards  are  continu¬ 
ally  reevaluated  with  respect  to  operational  needs  and  conditions. 


».(U)  PROGRESS:  Inspection  tours  of  aircraft  carriers  and  "Underway  Night  Replenishment 
Supply  ships  were  carried  out.  Analyses,  of  night  lighting,  problems  on  aircraft 
hanger  and  flight  decks,  of  lighting  requirements  for  fork  lifts,  and  of  UNREP  night 
operations  have  been  written.  Study  of  ocular  fatigue,  discomfort  or  pain  due  to 
use  of  electro-optical  aids  is  underway.  Apparatus  and  procedure  for  experiments 
on  visual  search  and  display  monitoring  are  completed.  Studies  were  completed  Or 
under  way  on  high-frequency  audiometry,  tonal  masking  of  sonar  signals,  noisy  radio 
code,  localizing  sounds  in  space,  and  sonar  operator  Selection  and  vigilance.  There 
are  four  reports  in  preparation. 
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Memo  Rep.  67-3,  11  Apr  1967 


Luria,  S.M.  . Color-name  as 
Am.  J.  Psychol. 


a  function  of  stimulus-intensity  and  duration, 
80,  14-27,  Mar  67.  NSMC  494  of  1  May  1 967. 


Kinney,  Jo  Ann  S.  Color  induction  using  asynchronous  flashes.  Vision  Res 
7,  299-318,  Mar  1967,  NSMC  496  of  26  May  I967. 


Kinnev.  Jo  Ann  S.  Degree  of  applicability  and  consequences  of  inappropriate 
use  of  units  of  light.  ApdI ied  Optics.  6,  1473-1477,  1967. 


Weitzmans  D.O.  and  Jo  Ann  S.  Kinney.  Appearance  of  color  for 

spectral  stimuli  in  the  central  fovea,  J,  Opt.  Soc,  Am.  57,  bbp-o/u, 
1967.  NSMC  502,  23  Oct  67. 

Booker,  R.L.  and  Luria,  S.M.  Aircraft  carrier  hangar  deck  lighting.  Phase  1. 
ANNADiV  NAVSHIPRANDCEN  Report  2446,  Oct  1967, 

Kinney  Jo  Ann  S.  Induced  colors  seen  by  a  deuteranope.  J.  Opt.  Soc, 

57.  1149-1154,  1967. 


Myers,  C.K.  An  evaluation  for  use  in  audiometry  of  the  noise  attenuation 
of  three  types  of  circumaural  earmuffs.  SMRL  Memo  Rep.  67-I, 
of  23  Jan  67, 
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J7.  CONTRACT/GRANT  *  n.^E. 
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♦  TVRCi  rf.  AMOUNT? 


19.  GOV*T  lab/jnstaulation/activitv 
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Naval  Submarine  Base  New  London 
Groton,  Connecticut  06340 

RE,P.,ND.v.=  DUFFNER,  G.J.  ,  CAPT  MC  USN 
TtL:  203  449-3261  Autovon  746-3261 


TECHNOLOGY  UTlUiZATION 

Undersea  Behavioral  Systems 


29.  KEYWORDS  j 


03-67 


ta.  RE^OURCgS  6ST. 

PRIOR  ry 

CURRENT  FY  $3 


20.  PERPORMINO  ORGANIZATION  )'  ( 

Special  Senses  Branch 
Submarine  Medical  Research  Lab. 


investigators  f,  ^  rv  r%  111 

pRiNciPALt  Sergeant,  Dr.  Russel  1  L* 

ASSOCIATE:  ,  *  is.  e*  %  la 

,  ,  Luna,  Dr.  Saul  M. 

TEL-.  203  449-3201  Auto  746-320t''e=  I 


Luria,  Dr.  Saul  M 
19-3201  Auto  746-3 


320t'’e= 


22.  COORDINATION 

N/A 


U)  Underwater  vision,  verbal  communication,  audition  and  orientation;  deep 
submergence  &  habitation;  visibility;  helium  speech;  fluorescent  paint 


^■(U)  OBJECTIVE;  To  devise  methods  of  improving  the  abilities  of  divers  to  function 
underwater,  to  optimize  sensory  performance,  ability  to  orient. themselves  and  communi* 
cate  with  each  other  and  with  the  surface;  to  explore  methods  of  improving  skills  and 
equipment  necessary  for  undersea  performance. 


!»(0)  APPROACH;  Physical  stimuli  transmitted  through  water  rather  than  air  are  dis¬ 
torted.  This  work-unit  alms  to  identify  resulting  problems  and  measure  any  impair¬ 
ment  of  the  senses  underwater.  The  means  of  solving  sensory  problems  will  be  sought 
and  criteria  for  optimal  use  of  the  senses  developed.  Studies  of  underwater  hearing 
and  vision,  analyses  of  helium  speech  and  surveys  of  underwater  communication  systems 
will  be  done  and  calibration  techniques  developed. 


»,(U)  PROGRESS;  Visibility  of  various  colors  has  been  measured  In  water  of  various 
clarities  under  natui^ai  light  and  recommendations  for  visibility  and  camouflage 
made.  Work  is  being  extended  to  artificial  underwater  light  sources.  Estimates  of 
size  and  distance  and  stereoscopic  acuity  have  been  studied  underwater  and  compared 
with  performance  In  air.  Work  is  continuing  on  adaptation  to  underwater  vision. 

Underwater  hearing  thresholds,  helium  speech  and  pressure-chamber  noi se  have 
been  studied  and  cal ibration  techniques  for  underwater  sensory  studies  developed. 

A  program  to  study  underwater  verbal  communication  has  been  organized  and  we  are 
helping  USN  USL  to  develop  an  underwater  communication  system. 


91.  MISSION  OBJECTIVE 
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43,  553-565 i  Sep  1966.  NSMC  498  of  22  Ju1  67. 

Kinney,  Jo  Ann  S. ,  and  J.  C.  Cooper.  Adaptation  to  a  homochromatic  visual 
world.  MSMC  499,  28  Jur67. 

Lurla  S.  M. .  J.A.S.  Kinney  and  S.  Weissman.  Estimates  of  si ze  and  distance 
’  underwater.  Am.  J.  Psychol.  LXXX  #2.  282-286,  June  1967. 

.  *  CM  IAS  Kinnev  and  S.  Weissman.  Distance  estimates  with  "filled” 

IAS  S  M  Luria.  and  D.O.  Weitzman.  Visibility  of  colors  under- 

Kinw.  -'•j;;;  57,  802-809.  1967.  nsmc  503  of  23  oct  67. 

Serqeant,  R.L.  Phonemic  Analysis  of  Consonants  in  Helium  Speech.  J.  Acoust. 
Soc.  Amer. .  41,  66-69,  Jan,  1967. 

Smith  P..  F.  Underwater  test  facilities  for  sensory  research;  A  report 

of  an  exploratory  conference.  NSMC  Special  Report  67-5,  19  Apr  67. 
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23.  ketwords  Cognitive  processes.  Vigilance,  Performance  decrements  to  hyperbaric 
conditions.  Response  Analysis  Tester  and  Logical  Inference  Tester _ 


"  (0)  TECHNICAL  OBJECTIVE;  To  conduct  laboratory  and  operational  studies  designed 
to;  (1)  identify  the  major  stressors  found  In  the  submarine  environment;  (2)  to 
delineate  the  processes  accounting  for  differences  in  stress  tolerance;  (3)  to 
ascertain  the  effects  of  stress  upon  percepttial,  emotional  and  performance  {processes; 
and  (4)  to  develop  methods  of  preventing  or  alleviating  acute  stress  reactions. 

(U)  APPROACH;  The  classes  of  submarine  stressors  focused  upon  are  confinement, 
2%»notony,  high  aiid>ient  pressure  and  exotic  gaseous  conditions  and  "paced  learning". 
Polygraphlcally  recorded  patterns  of  change  In  Indices  of  autonomic  nervous  system 
functions  are ^assumed  to  be  one  usefully  valid  class  of  predictors  of  stress  toler¬ 
ance.  Laboratory  studies  involving'  electroencephalographlc  tracings  (and  other 
measures)  and  using  Escape  Tank  Instructors  and  Submarine  School  candidates  as  sub¬ 
jects  are  conducted  In  the  decompression  chambers  and  other  spaces  provided. 
Operational  studies  are  also  conducted  during  prolonged  submergence,  the  emphasis 
being  more  upon  symptomatology  rather  than  bioelectric  Indices. 

(U)  PROGRESS;  Nineteen  publications  (from  MP022.03.03-9023)  provide  the  background 
"for  this  unit  (start  date  Oct  1967) .  The  limsedlate  focus  is  upon  the  broad  problem 
area  of  the  effects  of  stress  upon  problem  solving  abilities  and  upon  sustained 
vigilance,  the  Instrumentation  to  test  the  former  being  LOGIT  (Logical  Inference 
Tester)  and  to  test  the  latter  being  RATER  Otesponse  Analysis  Tester).  DecMments  In 
Indicants  of  the  effects  of  stress,  at  present  Imposed  pacing  and  distraction  stress. 
Completed  during  this  reporting  period  are  tuo  studies  Involving  LOGIT  and  RATER  and 
designed  to  provide  base-line  Information  for  future  studies  aimed  at  the  assessment 
of  tto  behavioral  effects  of  prolonged  exposiire  to  hyperbaric  and  exotic  gaseous 
conditions. 
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aooL.”^"»"  ftictora  Branch 

Submarine  Medical  Research  Laboratory 

iNVESTioATORjMoeller,  Dr,  George 

PRINCfFAtJ  ^ 

ASSOCIATE) 

tel.  203-449-3668  :  746-3668  TYPEt  DN 


f22.  COORDINATION 


Diving  Treatment  of  Decompression  Sickness  |  W/l _ 

(Ti)  Decompression  equations;  computer  prograa(ming);  diving  tables;  decoaqires- 
*ion  experimental  dives;  BDU;  test  dives;  continuous  ascent »  "atoo”  ascents _ _ 


”-(U)  OBJBCTIVH:  Development  and  use  of  computer  programs  for  solution  of 
decoii^reasieh  equations.  Programs  are  used  to  evaluate^  or  plan  specific  dives,  and 
to  prepare  diving  tables. 


**•(0)  APPROACH:  Programs  are  written  with  sufficient  flexibility  to  permit  compute tlen 
of  decoapression  with  variation  in  hypothesis  about  the  fundamental  process  of 
decompression.  Values  computed  are  compared  with  results  of  experimental  dives, 
conducted  at  BDU ,  to  determine  validity  of  hypotheses  under  test. 


"  (U)  PROG^S:  Program  STANDIVB  employed  to  provide  theoretical  computations  to  SNRL 
medical  officers.  Joint  report  with  CAPT  J.  Robertson,  MC,  USNR  (Brookhaven)  on  a 
program  to  compute  theoretical  minimum  time  continuous  ascents  in  preparation. 


27.  COMMUNICATIONS  SECURITY 

□  S.  COMSEC  OR  m  h.  HOT 

COMSEC  RELATED  (Xj  RBLATEO 


1.  MISSION  OBJECTIVE 


32.  PARTICIPATION 


14.  SPECIAL  EOUIPMENT 

N/A 


9.  EST.  FUNDS  (In  iAouenntfd) 


DD  rORM  .1498  replaces  EOlTfol.  Or  I  AUS  »*  »HICH  MAY  IE  USED.  (llmt  I  (o  3S  Wwilfc./  ftp  JVASA  Form  1133) 
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1/67~V2./61  Publications! 
None, 
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ReSEARCH  AND  TECHNOLOGY  RESUME 


I.  KIND  or  RBSUME 


}D.  Change  31  12  66 


4.  DATE  OF  RE5UME 

31  12.67 


104.  CURRENT  NUMBBR/COOe 

62212012  MF022. 03. 03-9025 


104.  PRIOR  NUMIER/COOS 

SAUE 


11.  TiTLEi  Assessment  of  Factors  Related  to  Submarine  Habitability,  Escape  and  Rescue, 
and  New  Equipment 


er'imssiiT^sioiogy 

007900  Ind(occup)med  012900  Physiology 


If.  PROCURE.  METHOD  117.  CONTRACT/ORANT  .OATEi 


C.  In-House 


OOV’T  LAB/’IN$TAl,t.ATfON/ACTiyiTy  I 

Naval  Submarine  Medical  Center 
ADOAEM  gQQ^  NavSubBase 

proton,  Connecticut  06340 

RKIA.  iNDIVri  DUFFNER,  G.  J.,  CAPT,  MC,  USN 
tel:203-449-3261  AUTOVm;  746-3261 


(current  fy  I  0g 


lao.  PERFORMINO  OROANIZATION 


NAME:  Military  Operations  Branc 
addreui  Submarine  Medical  Research  Lab. 


I' Ml  NCI  PAL?"*  Markham,  T.N.,  LCDR,  MC,  USN 

AtfOCIATEl  ’  '  ’  ’ 

203-449-3896  AUTO:  746-3894,, 


22.  coordination 


2*.  KEYwopcs  Decompression  sickness;  pulmonary  physiology;  radiation  effects;  tritium; 
SCUBA  diving;  closed  cabin  atmospheres;  environmental  physiology;  submarine  personnel 


“(U;  OBJECTIVE:  To  maintain  a  continuing  work  unit  which  will  permit  evaluation  of 
products  and  items  of  equipment  that  are  offered  for  improvement  of  various  aspects 
of  submarine,  habitability  and  offer  an  avenue  for  publication  of  the  series  of  papers 
prepared  by  junior  medical  officers  for  fulfillment  of  that  part  of  the  requirements 
for  qualification  as  Submarine  Medical  Officers, 

25.  (U)  APPROACH:  Evaluation  and  testing  of  new  equipment  is  carried  out  on 
^operating  submarines  and  in  high  pressure  chambers  within  the  laboratory.  Further 
support  is  given  to  studies  related  to  submarine  atmosphere  control  and  related 
closed  ecological  environments  on  either  an  operating  ship  or  under  controlled 
laboratory  conditions. 

26.  (U)  PROGRESS:  Studies  underway  under  this  work  Unit  include:  (1)  Nine  manually 
operated,  pulmonary  resuscltators  used  aboard  submarines  for  ventilatory  capacity  and 
shelf  life.  Materials  in  these  instruments  readily  oxidizes  on  submarines  rendering 
them  useless  in  relatively  short  periods,  (1-2  yrs);  (2)  Development  of  a  small,  high 
pressure  operated  aspirators  which  are  not  effected  by  changes  in  ambient  pressure, 
^yet  is  light  and  compact;  (3>  Shipboard  analysis  of  diesel  sulmiarlne,  atmospheres  to 
determine  if  potential  hazards  exist;  (4). Several  individual  microbiological  studies 
on  submarines;  (5)  Reports  in  preparation  on  studies  of  the  pulmonary . retention  of 
trace  hydrocarbons  in  submarine  atmospheres;  (6)  Review  of  report  concerning  the 
relationship  of  atmospheric  hydrocarbons  and  liver  function  studies. 


.  COMMUNICATIONS  SECURITY 

□  ».  COMSeCOM  HOT 

COMSEC  RELATED  LS  RELATED 


130.  buoqct  cooe 


32.  PARTICIPATION 

DN  MDL  $5,  000 


33.  REQUESTING  AQCnCY 


N/A 


35.  CsT.  funds  l7n  (AouMRCte; 
CFY+1  N/A 


DD  i^hov*»s1498  RCFLACES  edition  of  I  ADO  84  WHICH  MAT  BE  USED.  (/(om*  j  tQ  36  to  NASA  Form  2123) 
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Addendum  to  Work  Unit  MF022, 03. 03-9025 
1/67  -  12/67  Publications: 

Geer,  B.  R. ,  A  Guide  for  Conservative  Therapy  Aboard  Fleet  Ballistic  Missile 
Submarines,  SMRL  Special  Report  No.  67-12,  11  October  1967. 

Linaweaver,  P.  G.,  (U)  Advanced  Diving  System  Trials,  SMRL  Special  Report 
No.  67-1,  5  January  1967  (Conf.). 

Linaweaver,  P.  G.,  Toxic  Marine  Life,  Military  Medicine,  132:437-442,  Juhe 

Publow,  D.G.  Acute  Radiation  Injury:  A  Review  of  the  Pathogenesis,  Clinical 
Course  and  Treatment  for  Submarine  Personnel,  SMRL  Special  Report  No. 
67-11,  8  September  1967. 

Van  Genderen,  L.,  Study  of  Air  Embolism  and  Extra- Alveolar  Accidents  Assoc¬ 
iated  with  Submarine  Escape  Training  1956-1966,  SMRL  Report  No.  500,  17 
August  1967. 

Waite,  C.  L.  et  al,  Cerebral  Air  Embolism:  I.  Basic  Studies,  SMRL  Report  No. 
493,  18  April  1967. 
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RCSEARCH  AND  TECHNOUOCY  RESUME 


S.  KINO  OF  RESUME 

D.  Change  31  12  66 


11.  TITLE: 

(U)  Buoyant  Free  Escape 


T*CH.  AREA  .  ^  , 

006000  Escape,  rescue  and  survival 
016200  StresSDhvsioloev 


IT.  CONTRACT/ORANT  batm. 


c.  TYPE:  i.  AMOUMT: 


1».  OOVT  LAO/INSTALLATION/ACTIVITY  t 

NAME^  1-  I 

*ooR„j.  Naval  Submarine  Medical  Center 
Box.  000,  MavSubBase 
Groton,  Connecticut  06340 
RESP.iNOiy.:  DUPFNER,  G.J.,  CAPT,  MC,  USN 
tsl: 203-440-3261  AUTOVON;  746-3261 


.  TECHNOLOGY  UTlUiZATlQNf  . 

Underwater  physiology 


SI.  KEYWOROS 

(U)  Individual  escape;' sea  bottom; 


IDS.  PRIOR  NUMEER/COOE 
62212012 


MP022. 03. 03-9027 


14.  GRIT.  COMPL.  DATE 

N/A 


18,  RESOURCES  EST. 


[current  py  '  68 


20.  PEflPORMINO  ORGANIZATION  •  _ ^ { 

NAMsi  jjj^iitary  Operations  Branch 

-  ... 

Submarine  Medical  Research  Lab. 

Markham,  T.K.,  LCim,  MC,  USE 
PRINCIPAL,  Hall,  D.A.,  LT(JG),  MSC,  USER 

ASSOClATEl  *  '  '  ' 

tel203-449-3896  AUT: 746-3896  EN 


22.  COORDINATION 

N/A 


depth  of  600  feet 


**'(U)  OBJECTIVE;  To  determine  the  feasibility  of  individual  escape  to  a  depth  of  600 
feet,  utilizing  the  Steinke  Hood  and  Submarine  Escape  Suit  as  the  supportive 
appliances  and  survival  equipment. 

25.  (U)  APPROACH;  To  evaluate  no-decompression  dive  profiles  to  depths  of  600  feet, 
elucidating  the  inherent  problems  in  the  ultra-rapid  pressurization  of  the  escape 
trunk  if  the  no-decompreasion  limits  are  to  be  observed.  In  conjunction  with  the 
^’■foregoing,  the  effect  that  the  Submarine  Escape  Suit  will  have  on  the  overall  escape 
procedure  relative  to  suit  squeezes,  suit  blow-ups,  Increases  ascent  rates,  impedi¬ 
ment  to  escape  procedure  due  to  snagging  of  the  suit  upon  leaving  the  escape  trunk, 
and  the  survivabilitF  under  adverse  surface  thermal  conditions,  are  being  evaluated. 

26.  (U)  PROGRESS;  The  British  Mark  VI  and  VII  Submarine  Escape  and  Immersion  Equip¬ 
ment  appliances  (SEIE)  are  presently  under  test  to  determine  their  thermal  protection 
after  escape  from  a  submarine.  When  this  testing  is  completed  in  February  1968,  a 
second  phase  of  the  study  will  commence  to  determine  what  modification  to  existing 
U.S.  Submarine  escape  ti*unks  will  be  required  to  utilize  this  equipment.  .  The 

information  obtained  from  the  two  phases  of  this  study  will  then  be  used  to  ada.pt 
the  British  SEIE  to  U.S^.  submarines  or  to  develop  a  new  U.S.  prototype  to  overcome 
any  deficiencies  noted  in  the  British  SEIE.  Further,  the  preliminary  data  from  the 
present  thermal  testing  indicates  that  exercise  and  activity  on  the  part  of  the  test 
■subjects  greatly  alters  the  thermal  survival  offered  by  this  equipment.  If  this 
finding  remains  in  evidence,  further  studies  on  the  aspect  will  be  conducted  within 
the  next  year. 


II.  MISSION  OBJECTIVE 

GOR  43 


requesting  agency  S4.  special  equipment 

N/A  N/A 


DD  .1498  REPLACES  EOITION  OF  ,  Auc  ««  WHICH  MAY  BE  USES.  (ItimF  I  10  IdtnllCAl  to  NASA  Form  1113) 


29.  OSO  CODE 

30.  eUDGET  CODE 

DT 

1 

32.  PARTICIPATION 

DN  DSSP  $15, 000 
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1/61 -Ilf  ai  Publications: 

None. 
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RtSEARCH  AND  TECHNOLOGY  RESUME 


B.  KIND  OF  REBUMC 


D  .Chance  31  12  66 


10&  PRrOF^^UMBPR/COOe 


104.  CURRENT  NUM8ER/C0OE 

62212012  MF022 . 03 . 03-9028 


II*  TITLE; 

(U)  Time-Concentration  Exposure  Limits  of  CO2 


...SCIENTIFIC  OR  TECH.  AREA  012900  PhySlOlOgy; 

005900  Environmental  biology 


612^5012  MR005. 0^-0050 


n.  CONTRACT/ORANT 


19.  COVT  LAa/mSTALLATION/'ACTiyiTY 
NAME;  XT— — T  — 


Maval,  Submarine  Med ica  1  Center”  ” 
AOPRESiUaySubBase ,  Groton,  Conn.  063li0 

AEBF.iNoiv.,  DUFFNER,  G.  J,,  CAPT  M3  USN 
T«i-=203-iti<9-326L  Autovon;  7ii6-326l 


21.  TECHNOLOGY  UTILIZATION  22-  COORDINATION 

Environmental  ohvsiologv  N/A 


aB.KEYwoRDs  (y)  CO2  toxicity*  acid  base  balance;  electrolyte  exchange;  lactic 
dehydrogenase;  electron  microscopy*  metabolic  adaptation  to  GO2 


(U)  OBJECTIVE:  To  investigate  the  influence  of  adaptation  to  GO2  as 
indicated  in  the  compensation  of  respiratory  acidosis  on  stress  re¬ 
sponse,  metabolic  alterations,  electrolyte  exchange,  GO2  storage. 

(U)  APPROACH :  Adrenal  cortical  and  adrenal  medullarj'  activity,  fat 
jsmetaboTritrTTTriglycerides)  and  glucose-6-phosphate  dehydrogenase  acti¬ 
vity  were  determined  in  guinea  pigs  exposed  for  prolonged  periods  to 
increased  CO2  concentrations. 


(U)  PROGRESS :  The  stress  response  in  chronic  hypercapnia  was  studied 
in  guinea-pigs  exj^osi^  to  T5%  CO2  in  21%  O2  for  prolonged  periods.  Re¬ 
spiratory  acidosis  was  compensated  after  3  days  of  exposure.  Adrenal 
cortical  response  as  measured  by  a  rise  of  blood  corticosteroids, 
.adrenal  ctiolegterol  depletion  and  lymphopenia  was  limited  to  the  3-d ay 
phase  of  uncompensated  respiratory  acidosis.  The  same  was  true  for 
adrenal  medullary -stimulation  as  indicated  by  adrenal  epinephrine  de- 
p let  ion.  Intermittent  daily  8-hour  exposure  to  15%  GO2  for  7  days 
neither  produced  a  compensation  of  the  respiratory  acidosis  nor  an 
abatement  of  the  sympathoadrenal  stimulation.  These  findings  indicate 
that  the  stress  response  to  GO2  is  pH  dependent.  Changes  in  fat  metab¬ 
olism  (triglycerides)  measured  so  far  indicate  a  similar  pH  dependence. 


27.  COMMUNICATIONS  SECURITY 

□  4.  COMSEC  OR  Y-)  mot 

coMscc  rclatcbaJ  ACLATEO 


11.  MISSION  OBJECTIVE 


GOR  il3 


SO.  BUDGET  CODE 


12.  PARTICIPATION 


DD,'',S»v*'.1498 


Addendum  to  Work  Unit  ,MF022,03,03-9028 
1/67— .12/67  Publications 

1.  Schaefer,  K.  E.,  N.  McCabe  and  J.  Withers.^  Stress 

responae  in  chronic  hypercapnia.  Submitted  for 
publication,  J.  Am.  Physiol. 

2,  Jaoey,  M.  J, ,  and  K.  E..  Schaefer.  Regulation  of  plasma 

lactic  dehydrogenase  in  chronic  respiratory  acidosis. 
Am.  J,  Physiol,  212(3) :859-863,  1967. 
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RtSEARCH  AND  TECHNOLOGY  RESUME 


S.  KIND  OF  RESUME 

D.GhaUfie  31  12  66 


10a.  CURRENT  NUMBER/CODE 

62212012  MF022. 03. 03-9029 


MMI 


9.  LEVEL  OF  RESUME 

A-Work  Unit 


106.  pniOR  NUMMR/COeE 


612^15012  MR005.0i|-006i» 


n.TiTLEi  QUj  Effects  of  Exposure  to  the  Total  Atmospheric  Environment  in 
Submarines  and  of  Individual  Trace  Substances  in  Respiratory  Functions 


I  'aTI  ATL'jr 


1C  OR  TECH. 


005900  Environmental  biology 


17.  CONTRACT/ORANT 
b,  NUMBER: 

e.  TVFlt  N/A  rf.  AMOi 


19.  GOVT  LAB/|N$TALLATI0N/ ACTIVITY 


20.  FBRFORMINO  ORGANIZATION 


Naval  Submarine  Medical  Center 
NavSubBase,  Groton,  Conn.  063A0 


Physiology  Branch 

Submarine  Medical  Research  Lab 


REtF.  tNDiy.:  DUFFNER,  G.  J.,  GAPT  M3  USN 
TB.1  2Q3-i|ij9-326T  Autovon  7i<6-326l 


TECHNOLOGY  UTILIZATION 


Schaefer,  K.  E.,  M.D. 
««='”5^utovon  7it6-3i»10 
K-  203-i|i»9-3i<10  DN 


122.  COOROINATION 


Industrial  medicine 


2I.KCVWOHDS  (uj  Submarine  habitability;  physiological  effects;  atmospheric 
contaminants;  submarine  atmosphere 


24.  ' 

(U)  OBJECTIVE;  To  determine  the  physiological  effects  of  atmospheric 
contaminants  in  nuclear  powered  submarines  during  prolonged  exposure. 


i.U.)  APPROACH;  Special  studies  are  being  carried  out  to  determine 
adaptive  responses  to  prolonged  exposure  to  1—1.5%  CO2.  Measurement 
of  retention  of  trace  contaminants  in  the  respiratory  tract  of  submarine 
personnel  is  carried  out  using,  a  specially  designed  respiratory  mask  to 
collect  trace  contaminants  of  the  inspired  and  expired  air  over  suf¬ 
ficient  time  periods  so  as  to  allow  subsequent  analysis  of  accumulated 
trace  contaminants  by  gas  chromatography  and  mass  spectrometer  analysis. 

AU)  PROGRESS ;  Several  studies  were  carried  out  by  Submarine  Medical 
Officers  on  COg  effects  on  acid  base  balance,  resp5-ratory  functions, 
gastric  secretion -and  calcium-phosphorus  metabolism  while  on  patrol. 
Moreover,  studies  of  retention  of  trace  substances  were  performed  on 
a  limited  number  of  siij.jects  during  two  submarine  patrols. 


90.  eUOGET  CODE 


11.  MISSION  OBJECTIVE 

GOR  i<3 


REQUESTING  AGENCY 


92.  PARTICIPATION 


14.  SPECIAL  EQUIPMENT 

N/A 


SS.  EST.  FUNDS  <bOi;S«ntfs> 
CFV41  N/A 


00  nK!v^Ml498  replaces  EDITION  OF  t  AUO  M  WHICH  MAY  BE  USED.  f/tm  I  to  26  tdontteal  to  NASA  Form  1222} 
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RfSEARCH  AND  TECHNOLOGY  RESUME 


a.  KINO  OK  KKtUME 

D. Change  31  12  66 


tO«.  CURRKNT  NUMSCR/COPe 

62212012  MP022.03.03-9030 


♦1. TITLE*,  (u)  Effect  of  Isolation  and  Various .  Work-Rest  Cycles  on  Rhythms 
of  Physiological  Functims  and  Performance 


J7.  CONTRACT/ORANT  BATfc 


PRrOR  numikk/cooi 

6 12i»50l2  MR005 . 0^1-005  8 


ar««NTiK.C0RTECM.AK.A  OQSOOO  etiv Ir onmeHta  1 
biology:  016200  stress  physiolo 


b,  NUMBER:  . 

c.  TYPE:  N/  A  rf,  AMOUNTi 


19.  GOV*T  LAB/INSTALLATION/ACTIVITV 
NAMEi 

Naval  Submarine  Medical  Center 
NavSubBase,  Groton,  Conn.  063A0 

RMP.  INDIV.T  DUFFNER,  G.  J.  CAPT  M3  USN 
^'"'203-^4/19-3261  Autovon  7i|6-3261 


a,.TECHHOLOOVUT.LUAT.ON  gpg  teChnOlOgy* 

undersea  warfare 


rc 


l».  WESOUWCEt  EEt. 
kriok  ft 
eUKKENTFV  <68 


ao,  performino  oroanization  [  | 

NAME!  Physiology  Branch 

AODREsa.  gui^jpgi-ine  Medical  Resiparch  La 

INVitTIOATORI  Schaefer,  K.  E..  M.D 

:"imvpW4al8-®- 

TeL:203-£[59-3^l0  DN 


22.  COOROINATIQN 

N/A 


(U)  OBJECTIVE:  To  determine  the  effects  of  isolation  in  a  constant 
environment  and  use  of  various  work-rest  cycles  on  circadian  cycles  of 
physiological  functions  and  performance  levels, 

(U)  APPROACH:  Physiological  data  are  collected  from  subjects  d tiring 
isolation  in  a  constant  environment,  using  8-channcl  biotelemetry  sys¬ 
tems,  and  evaluated  by  computer  analysis  and  other  analytic  methods. 

( U)  PROGRESS :  During  three  isolation  experiments  in  a  constant  environ- 
ment  lasting  for  several  weeks,  respiratory  rate  was  always  found  to  be 
reduced  indicating  a  stimulating  influence  of  the  normal  level  of  sense 
impressions  on  respiration.  The  elimination  of  environmental  2/4-hour 
time  givers  during  isolation  in  a  constant  environment  resulted  in  a 
free  running  of  circadian  cycles  of  sleep-wakefulness  which  averaged 
%bout  25,5  hours.  If  an  approximately  normal  physical  activity  level 
was  maintained,  the  phase  shift  of  most  of  the  physiological  functions 
remained  synchronized  with  the  sleep-wakefulness  cycle  with  the  excep¬ 
tion  of  the  respiratory  rate.  The  recovery  period  proved  to  be  the 
most  stressful  time  resulting  in  an  inversion  of  the  normal  body  tem¬ 
perature  cycle  with  a  peak  during  the  sleeping  period.  Different  per¬ 
sonality  types  were  found  to  hrfve  a  distinct  pattern  of  temporal  organ¬ 
ization  of  physiological  functions  at  different  levels. 


21.  MISStON  OBJECTIVE 

GOR  /43 


22.  REQUESTING  AGENCY 

N/A 


22.  CST.  RUNOS(7n  (Aoutsntfa) 

cyy+i  N/A 


DD;5^“..1498  - 


29.  OSD  CODE  I 

DT 

20.  BUDOCT  CODE 

1 

22.  PARTICIPATION 

, 

M.  SPECIAL  EQUIPMENT 

N/A 
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Addetiduia  1;o  Work  Un.it  MF022, 03. 03-9030 
1/67 — 12/67  Publications 

1.  Schaefer,  K.  E.,  B.  R.  Clegg,  G.R.  Carey,  J.  H. 
Dougherty,  Jr.  and  B,  B.  Ueybrew,  Effect  of 
isolation  in  a  constant  environment  on  periodi¬ 
city  of  physiological  functions  and  performance, 
levels.  Aerospace  Medicine,  V38(10): 1002-1018, 
October,  1967 . 


ReSEARCH  AND  TECHNOLOGY  RESUME 


II.  TITLE; 

(U)  Bio-Medicftl  Aspects  sf  NkvsI  Laser  Appliestleas 


14.  CRIT.  COMPL^  DATS 


10.  COV*T  LAB/INSTALUATION/ ACTIVITY 

HAUCi  - -  ■  '  ■'* 

NmvmL  Stibnariae  Medical  Ceater 

AQDHCSk 

Nival  Subaafiae  Base 
Grstea*  Coaa.  06340 

NCSR.  INDIV.I  DOBMBIt,  6.  J.  GAFT  MC  USN 
rcu.  203-449-3261  ADTOVON  746-3261 


TECHNOLOOY  UT.lUlZATION 

Laser  eperatleaS)  Safety  Staadards 


21.  KBYWORDS 


12  70 


ie.  RESOURCES  SST. 


RmoR  wy  67 
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122.  coordination 


(n)  Baergy  deasity;  Laser  radiatisa;  Ocular  effects;  Pathology 


^0}  OBJBCTIVBt  To  deteraiae  the  aiaiaal  saergy  deasity  at  several  laser  radiatisa 
aaveleagths  that  will  cause  daaage  to  the  retiaa  aad/er  other  ocular  tissues. 
SecOBdarily,  to  cOapare  the  laser-induced  pathology  of  different  laser  wavelengths 
and  power  levels. 


"-<0)  APPROACBi  Using  laboratory  aainals>  the  ocular  effects  induced  by  ruby> 
neodyaiun^  and  frequency-doubled  aeodyaiun  laser  radiations  will  be  explored. 

Induced  effects  will  be  docuaented  by  photographs*  recorded  observations*  and 
pathologic  sections.  Coaparisons  of  the  pathology  sections  of  different  wavelengths 
and  power  levels  will  be  aade. 


^'(U)  PROGRESS ?  A  report  entitled  Taser  Induced  Pathology  of  the  Rabbit  Retina: 
Conparison  at  3  wavelengths”  has  been  written.  This  report  is  concerned  with  lAe 
preliainary  work  under  this  unit.  A  literature  search  has  been  updated*  conferences 
have  been  attended  and  laser  installations  visited.  The  investigation  has  been 
delayed  due  to  equipaent  failure. 
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122.  COORDINATION 


l»l 


tS.  KEYWORM 


Erizymeaj  metabolic  adaptation  and  regulation;  carbonic 
anhydra^e:  carbon  dioxide;  isozymes;  multiple  enzymic  activities 


^U)  OB jroTIVE ;  To  evaluate  influences  of  artificial  closed  environ- 
men t »,  inc lud ing  special  gas  mixtures  and  high  pressures,  on  enzymic 
responses . 


jJjU)  APPROACH;  Studies  at  the  tissue  and  enzyme  level  of  biochemical 
reactions  related  to,  or  influenced  by,  components  of  submarine  or 
diving  atmospheres , 


(U)  PROGRESS ;  Work  on  the  tissue  carbon  dioxide  regulating  system, 
the  carbonic  anhydrase  complex,  has  continued  with  emphasis  placed 
on  the  influence  of  the  role  of  the  various  enzymes  of  the  system  on 
ijthe  regulation  of  overall  activity  and  control  of  product  accumulation. 
A  study  of  the  effects  of.  carbonic  anhydrases  on  carbon  dioxide  trans¬ 
port  across  erythrocyte  membranes  has  been  reported,  llie  concept  of 
the  application  of  the  kinetic  expression  describing  the  carbonic 
anhydrase  reaction  at  high  enz3nne  concentrations  to  the  analysis  of 
enzyme  systems  in  general  at  tissue  concentrations  has  been  developed. 
A  report  on  carbonic  anhydrase  activity  has  been  accepted  for  publica¬ 
tion  in  Enzymologia, 
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*1.  tecnnoloov  utiuization- 
Hyperbaric  oxygen  therapy 


Zl.  KEYWOISS 

(U)  Decmpresslon  sickness;  dysbarlsm;  diving;  recompresslon;  h}rperbaric  oxygen  theraj 


”'(U.)  OBJECTIVE;  The  Increased  efficiency  of  oxygen  breathing  under  pressure  to 
accomplish  successful  treatment  of  manifestations  of  decompression  sickness  and  air 
embolism  will  be  extended  in  the  present  study  to  further  define  the  most  appropriate 
regime  and  to  determine  any  potential  limitations  of  the  methods. 


M.(U)  APPROACH;  Cases  of  decompression  sickness  and  air  embolism  presenting  for 
recompresslon  tareatment  will  be  selected  for  use  of  a  minimum  pressure  oxygen  therapy 
profile  In  terms  of  criteria  of  adequate  resolution  of  manifestations.  The  results 
will  be  compared  to  past  ea^erlence  with  sir  recompresslon  In  similar  cases. 

Adequacy  of  the  method  In  which  oxygen  or  air  Is  breathed  will  be  assessed  in  large 
dogs  following  pressure  exposure  and,  in  some  cases.  Injection  of  air  Into  the 
Internal  carotid  artery.  The  course  of  bubble  resolution  In  arteries  will  then  be 
observed  through  a  skull  window  during  recompresslon  In  which  air  ox  oxygen  Is 
breathed. 

M(U)  PROCatBSS;  The  value  of  the  new  schedules  for  the  treatment  of  decompression 
sickness  and  air  embolism  has  been  well  established.  In  over  two  hundred  clinical 
trials  on  cases  of  decompression  sickness,  the  failure  rate  of  the  initial  treatment 
has  been  less  than  1%.  Further  modifications  of  the  basic  schedules  have  been  made 
for  the  treatment  of  air  embolism  and  no  failures  have  been  reported  In  fourteen 
clinical  cases.  These  schedules  have  been  promulgated  for  fleet  wide  use. 
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122.  COORDINATION 


Environmental  phys iolo 


29.  KEYWORDS 


(U)  Air ions i  aerosols*  condensation  nuclei*  ion  gr 


*tu)  OBJECTIVE;  To  carry  Out  controlled  experiments  on  the  physio- 
logical  effects  of  ions  and  aerosols. 

(U)  ^P ROACH ;  Ion  aerosol  inhalation  equipment  is  used,  which  allows 
the  inhalation  of  predetermined  ion  levels.  Effects  of  inhalation  of 
jjiositive  and  negative  ions  on  alveolar  gas  tensions,  lung  volumes,  flow 
rates  and  airway  resistance  are  studied  in  human  subjects.  The  Sug¬ 
gested  biomedical  mechanism  underlying  air  ion  actions  involving 
serotonin  changes  (Krueger)  is  also  under  investigation. 

(U)  PROGRESS;  A  aeries  of  experiments  has  been  started  in  which  human 
subjects  are  exposed  to  medium  concentrations  of  negative  and  positive 
ions.  Alveolar  gas  tensions  and  respiratory  minute  volume  are  moni-  . 
tored  continuously.  Lung  volumes,  airway  resistance  and  blood  serotonin 
J.evels  are  measured  before  and  after  exposure/  The  effect  of  acute  and 
chronic  exposure  to  3%  and  15%  CO2  on  blood  serotonin  levels  in  guinea 
pigs  has  been  studied  as  the  first  phase  of  investigating  the  possible 
biochemical  mechanism  underlying  air  ion  actions.  Changes  in  blood 
serotonin  levels  were  observed  under  15%  CO2.  In  the  second  phase  of 
this  study  positive  ions  will  be  added  to  the  CO2  exposure  mixtures. 
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21.  KEYWORD!  .  ' 

(U)  Diving, .  prolonged,  comparison,  radiographic  bone  islands,  autopsy 


“(U)  OBJECTIVE;  To  determine  If  "bone  lesions”  or  "artifacts"  that  have  shown  up  on 
examination  of  a  number  of  diving  personnel  are  related  to  diving  or  working  under 
Increased,  ambient  pressures.  To  further  determine  the  potential  or  actual  ill 
effects  on  personnel  involved  in  saturation/excursion  diving  operations  over  a  pro¬ 
longed  period  of  time, 

,^(U)  APPROACH!  To  conduct  a  comparison  study  of  all  Man-ln-the-Sea  divers  and  more 
randomly  selected  professional  naval  or  civilian  divers  with  varying  experience  with 
an  equal  number  of  males  randomly  selected  from  the  general  population.  This  study 
would  primarily  be  radiographic  comparison  of  the  Joint  areas  and  long  bones.  Should 
the  study  reveal  significant  differences,  further  pursuit  of  the  objective  will  be 
undertaken.  This  would  Involve  the  collection  of  autopsy  material  from  divers  and 
the  establishment  of  entrance  examinations  for  diving  duty,  and  periodic  follow-ups 
for  comparison.  Careful  computation  of  historical  data  will  be  maintained.  All 
files  and  data  will  be  retained  at  SMRL  to  assure  continuity. 

20.  (U)  PRCXHtSSS:  All  Seal^b  III  personnel  have  been  screened  for  prior  diving 
casualties  by  reviewing  all  Form  816 'a  over  the  past  10  shears.  A  schedule  for  pre 
and  post  exposure  x-ray  examination  of  these  personnel  has  been  submitted  and 
approved  by  DSSPTO.  The  pre-exposure  films  have  been  completed.  The  conclusion  of 
this  study  awaits  the  completion  of  SeaLab  III.  At  that  time  all  diving  personnel 
participating  In  the  SeaLab  will  have  a  long  bone,  x-ray  survey  made.  These  new 
films  will  then  be  compared  with  the  pre-exposure  series. 
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24.  .  • 

CU)  OBJI^TIVE:  To  establish  decompression  schedules  and  physiological 
limitations  for  excursion  dives  from  the  gas-saturated  state  at  depth. 

(U)  APPROACH ;  A  series  of  saturation-excursion  dives  were  carried  out 
H.ith  human  subjects  and  measurements  were  made  of  alveolar  gas  tension, 
lung  functions,  blood  and  urine  chemistry. 

(U)  PROGRESS ;  The  metabolic  response  to  acute  increase  in  pressure 
(no-decompression  dives  to  135  feet)  as  well  as  to  excursion  dives  f ol- 
lowing  2i|-hour  saturation  at  35  feet  was  found  to  be  dependent  on  diur¬ 
nal  cycles.  There  was  a  significant  increase  in  plasma  lactic  dehy¬ 
drogenase  activity  and  related  marked  increases  of  lactate/pyruvate 
*atiO'  when  the  dives  were  made  at  midnight  during  the  descending  phase 
of  the  blood  lactic  dehydrogenase  cycle.  However,  no  response  was  ob¬ 
served  either  in  LDH  or  lactate/pyruvate  ration  when  the  dives  were  per¬ 
formed  at  8:00  AM  during  the  ascending  phase  of  the  LDH  cycle.  These 
findings  indicate  the  need  for  a  careful  scheduling  of  saturation-excur¬ 
sion  dives  to  avoid  metabolic  stress  effects.  Two  reports  have  been 
completed  and  accepted  for  publication  in  Aerospace  Med icine 
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occlusion,  saliva,  calculus,  dietary  studies,  taste,  atmospheric  effects 
OBJECTIVE:  The  aim  of  this  work  Is  to  determine  what  Influence  submarine  service 
has  on  oral  Real th,  what  standards  of  oral  health  are  necessary  in  submarine  personnel 
and  to  determ ITi'e” to  what  extent  oral  diseases  may  influence  the  effectiveness  of  sub- 
marine  personnel.  The  final  result  desired  Is  to  delineate  the  dental  problems  which 
exist  so  that  necessary  measures  of  personnel  selection,  clinical  preventive  dentistry 
or  other  treatment  may  be  instituted  to  eliminate  or  treat  these  III  effects* 

*t'U)  APPROACH;  •  Epidemiological  surveys  of  submariners  to  evaluate  periodontal  health 
and  dental  caries  status  of  various  phases  of  their  training  and  service,  Diefary 
studies,  includi ng  questionnaires  and  taste  change  analyses.  Case  histories  and  ex¬ 
aminations  of  personnel  experiencing  dental  barotrauma  during  submarine  training  pres¬ 
sure  tests.  Study  effects  of  FBW  patrol  on  parotid  salivary  components.  Standardized 
collection  of  parotid  saliva  and  evaluation  of  physiological  correlates.  Evaluate 
calculus  formation  rate  and  chemical  composition  in  submarine  personnel.  Calculus 
col lected  by  standardized  foi I  technique.  Atmospheric  effects  on  oral  fluids,  tijssue 
and  general  oral  health. 

PROGRESS;  J  Jan  1967  -  31  Dec  1967*  Analysis  of  dental  problems  on  FBM  patrol 
reveals  about  three  cases  per  patrol.  The  medical  officer  is  able  to  care  adequately 
for  these.  Short  tel-m  inhalation  of  1|.^  C0£  found  to  have  little  effect  on  parotid 
HCO3  when  fine  requirements  of  flow  rate  control  are  met.  Dental  calculus  formation 
rate  and  composition  found  to  be  uneffected  by  an  FEW  patrol  when  measured  by  the 
Mylar  foil  technique.  It  is  planned  to  terminate  this  work  unit  and  combine,  efforts 
in  this  area  with  those  of  a  similar  work  unit  (MR005* I 9-6o25)  into  a  new  work  unit 
titled.  Studies  of  Oral  Health  and  Environmental  Factors  in  Military  Populations. 
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11. KEYWORD* Epidemiological  survey,  periodontal  disease,  dental  carles,  oral  hygiene, 
personnel  selection,  saliva,  stress,  preventive  dentistry 


“(U)  OBJECTIVE!  To  delineate  those  factors  In  the  Antarctic  environment  which  may 
effect  the  oral  health  of  military  personnel.  To  evaluate  methods  of  maintaining 
good  oral  healthy  particularly  periodontal  health,  among  Antarctic  personnel.  To 
study  the  effects  of  stress  (specific,  and  non-specific)  on  the  physiology  of  Ant¬ 
arctic  personnel. 

*s.(U)  APPTOACHi .  Epidemiological  surveys  of  periodontal  disease,  dental  carles,  and 
other  oral  pathological  conditions  among  Antarctic  personnel.  Personnel  Selection 
and  maintenance  studies  conducted  by  means  of  detailed  evaluation  of  oral  conditions 
of  personnel  before  departure  to  Antarctica.  Detailed  histories  are  kept  to  deter¬ 
mine  conditions  which  lead  to  dental  problems  in  Antarctica  and  to  give  some  idea  of 
the  predictability  of  dental  problems  in  an  isolated  military  population.  Evaluation 
of  preventive  dentistry  methods,  including  stannous  fluoride  applications.  Evalua- 
tion~of  Antarctic  environment  on  oral  addogenlc  microorganisms  and  dental  calculus 
formation, 

*»(U)  PROGRESS 1  I  Jan  1967  -  3*  Dec  1967*  Dental  calculus  formation  rates  measured 
during  Antarctic  year  by  two  methods.  A  slight  but  non-significant  increase  was 
noted  as  the  wInter“progressed.  In  order  to  simplify  administration.  It  is  planned 
to  terminate  this  work  unit  and  combine  efforts  in  this  area  with  simi 1 ar  efforts  of 
work  unit  MR005. 19-602^  into  a  new  work  unit  titled.  Studies  of  Oral  Health  and  Envi¬ 
ronmental  Factors  in  Military  Populations.  A  presentation  titled  ”Effects  of  Ambient 
Temperature  on  the  Oral  Acldogenic  Bacteria”  was  made  at  International  Association 
for  Dental  Research  . In  March  1967  by  LT  P,  Kasenchak  and  CDR  W,  R.  Shi  Her, 
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Preventive  Dentistry 


(U)  OBJECTIVE ;  Studies  were  undertaken  to  obtain  valid  statistical  evidence  of  the 
efficacy  of  stannous  f I uori de  topical ly  app I ied,  in  three  treatment  methods  as  a 
preventive  dentistry  measure.  "Should  this  treatment  method  reduce  the  incidence  of 
caTlesand  inhibit  the  progress  of  existing  caries,  its  application,  service-wide, 
would  enable  the  Dental  Corps  to  more  adequately  render  complete  dental  service  to 
„all  naval  personnel.  Such  findings  could  also  find  application  in  the  preventive 
dentistry  field  outside  the  military. 

(u)  APPROACH ;  Sailor  subjects,  17-25  years  of  age,  are  randomly  assigned  to  five 
experimental  and  one  control  group..  Each  group  receives  a  scaling,  prophylaxis,  an 
aqueous  topical  application,  and  a  dentifrice  for  home  use.  Stannous  fluoride,  vary¬ 
ing  with  the  treatment  method,  is  applied  to  al I  groups  except  the  control  group. 


‘(U)  PROGRESS:  1  Jan  1967  -  51  Dec  1967*  Final  analyses  being  performed  for  all 
aspects  of  the  study^  Preliminary  analysis  of  the  two  year  data  reveals  significant 
benefit  from  the  fluoride  applications. 
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2a.KeYwoHDs  dentistry,  stannous  fluoride,  prophylaxis,  topical  application, 

controlled  test  population  (submarine) 


preventive  Dentistry  j  n/A 


(U)  OBJECTIVE >  The  objective  of  this  study  is  to  test  the  cariostasls  obtained  from 
a  sei f-app I i ed  SnF2  prophylaxis  technique  as  compared  with  an  operate r-app 1 1 ed  SnF2 
prophylaxis  technique  as  part  of  the  "three  agent"  treatment  method  In  preventive 
dentistry,  MRO05. 1 9-6026,  now  being  completed,  has  established  the  anticaries  effec- 
TTveness  of  the  operator-app I i ed  SnFp  prophylaxis  technique.  Should  the  se I f-app I  led 

^technique  prove  sufficiently  effective,  the  resultant  reduction  In  treatment  time  ex¬ 
pended  would  enable  the  Dental  Corps  to  administer  this  preventive  measure  to  all  na¬ 
val  personnel  with  no  reduction  in  other  treatment  measures  currently  being  accom¬ 
plished. 

25.  (u)  APPROACH ;  Subjects  are  USN  enlisted  men,  under  22  years,  with  no  previous  top¬ 
ical  SnF2  experience.  Clinical  examinations,  augmented  by  bife-wfng  radiographs,  are 
conducted  Initially  and  at  six  month  intervals  for  two  years,  by  the  same  examiner, 
employing  a  double  blind  technique.  The  topical  applications  are  applied  annually. 

Two  hundred,  (lOOO  in  all),  are  assigned  randomly  by  age  and  previous  caries  experl- 

j«nce  Into  each  of  three  experimental  and  two  control  groups..  Group 'A  receives  the 
total  SnFo  treatment*  i.e.,  8.9^  SnF2  In, a  prophylaxis  paste,  operator  applied;  15 
second  10^  aqueous  SrrF2  topical,  operator  applied;  and  a  dentifrice  for  home  use  con¬ 
taining  0.k%  SnF2.  Group  B  receives  the  same  treatment  as  Group  A  minus  the  SnF2. 
Group  C  receives  the  same  treatment  as  Group  A  except  that  the  prophylaxis  Is  self- 
applied.  Group  D  receives  the  same  treatment  as  Group  C  minus  the  SnF2*  Group  E 
receives  the  same  treatment  as  Group  C  minus  the  Interproximal  taping  with  dental 
f  loss, 

26,  (U)  PROGRESS;  1  Jan  I967  -  3!  Dec  1967.  Analysis  of  carl  es  Increments  of  those 
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